The V| band of OCS has been measured in the wavenumber range 2026 to 2081 cm -1 to an accuracy better than 0.0008 cm" 1 using a diode laser spectrometer. The width of the observed lines is essentially Doppler-limited. The observed lines could be assigned to the following hot bands: ll'O-Ol'O, 12°0-02°0, 12 2 0 -02 2 0, 10°1-00°1, ll'l-Ol'l of OCS and to 10°0-00°0 and 1 l'O-Ol'O of the isotopic species OC 34 S and OC 33 S in natural abundances. These data provide a secondary standard in this wavelength region.
I. Introduction
The precise measurements of high resolution spectra obtained with tunable diode lasers are intrinsically connected with the problem of having highly accurate calibration spectra available. Stable, light linear molecules such as OCS serve as convenient wavenumber calibration standards. Recently Maki and coworkers [1, 2, 3] measured for this purpose infrared spectra of the 859 cm -1 -, 1050 cm -1 -and 1711 cm -1 -bands of OCS with high resolution by combination of grating and tunable diode laser spectroscopy. In the present work we have investigated the V| band, centered at 2062 cm -1 , for similar reasons, with a tunable diode laser spectrometer.
This band had been measured previously by Meyer-Bourbonneux and Meyer [4] and Blanquet et al. [5] by SISAM-spectrometers with a resolution of 0.03 to 0.05 cm -1 . The former observed the fundamental bands of OC 32 S, OC 34 S and OC 33 S and one hot band arising from the 01 '0 state of OC 32 S. Blanquet et al. used a 34 S enriched sample, and investigated the fundamental and hot band arising from the 01'0 state of both isotopic species OC 34 S and 0 13 C 34 S. However their data lack the accuracy required for calibration sjpectra.
Guelachvili [6] measured with very high precision the Vpfundamental band of OCS using a large FT spectrometer. However no satellite spectra were reported such as hot bands or bands arising from isotopic species, which are particularly helpful in providing a sufficiently dense calibration spectrum.
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There is usually one additional difficulty associated with providing calibration spectra, which is connected with the narrow tuning range of a single laser mode (typically ~ 1 cm -1 ). For proper identification of the calibration lines in diode laser spectra it is essential to recognize the spectral pattern and to know the detailed features of the spectrum. Therefore in the present work we assigned and measured a few hot bands of OCS and bands arising from OC 34 S and OC 33 S in natural abundance. These new measurements together with the FT-measurements of Guelachvili now serve as calibration standards.
The numbering of normal modes are defined in this paper as follows: V| = stretching mode of higher frequency, v 2 = bending mode, and v 3 = stretching mode of lower frequency. This definition agrees with Mulliken's recommendation [7] and Herzberg's definition [8] , but is different from most previous publications on OCS, where V| and v 3 are interchanged.
II. Experimental
The rovibrational spectra of OCS were measured in the 2030-2100 cm -1 region by a tunable diode laser in our laboratory. The details of the spectrometer are given elsewhere [9, 10] . The source frequency was modulated by 5 kHz sine wave and the signal was demodulated at 10 kHz by lock-in amplifiers.
The cell used in the present work is a 60 cm long pyrex glass tube of 3 cm inner diameter. Both ends 0340-4811 / 83 / 0200-173 $ 01.3 0/0. -Please order a reprint rather than making your own copy. of the cell were sealed by BaF 2 windows. Since the vj band is very strong, the sample gas pressure in the cell was always less than 100 Pa. Thus the effect of pressure broadening on the line width was negligible compared to contributions from the Doppler width. The wavenumbers of the observed lines were calibrated by using Guelachvili's data for the fundamental band. At the high frequency end of the band no data are available from Guelachvili and thus the CO lines were used for calibration [11] . The precision of the present measurements is better than 0.0008 cm" 1 .
A portion of the measured spectrum near 2054 cm -1 is shown in second derivative form in Fig. 1 , recorded at room temperature.
Although the spectrum is dominated by strong P and R branch transitions arising from various vibrational states and isotopic species, including those from OC 33 S in natural abundance (0.76%), its most prominent feature is the weak 11 '0-01 '0 Q branch, whose lines show /-type splitting commencing already at 7 = 3. The J assignment of these Q branch transitions rests on the P and R branch lines measured and identified in this work.
The sensitivity of the spectrometer was sufficient to measure the R(101) transition of the fundamental band of OCS with a good S/N ratio at room temperature.
III. Assignments and Analysis
Since the spacing between the adjacent J transitions of the fundamental band is not strongly dependent on J and the accuracy of our wavenumber measurement using Ge-etalon fringes is not good enough, it is difficult to identify the J assignment of the fundamental band only from the spacing. In some cases we measured the OCS spectra together with CO spectra to confirm the identification. A Loomis-Wood diagram was then made to extend the assignment. The diagram shows the relative positions of satellite bands, and smooth changes in the positions of satellite bands prove that the identification is correct. By trial-and-error method, we obtained consistent assignments for a number of short pieces of spectra measured by the diode laser spectrometer. Then the analysis of the transition wavenumbers for the satellite lines was straight forward. We used a least squares program based on the conventional expressions,
and
where a means e or f when the /-degeneracy is resolved [12] .
The identification of the band and the assignments of J quantum numbers were performed with the help of microwave data [1, 2, [13] [14] [15] [16] [17] [18] in the lower states. The iteration process described in [9] was successfully applied.
We * The numbers in parentheses are one standard deviation obtained in the present analysis and the letters give the references for the constants which were fixed in the analysis as follows: a = Ref. [6] , b = Ref. [13] , c = Ref. [14] , d = Ref. [15] , e = Ref. [1] .
For the A states, we could not resolve the e and f components. Thus the constants are directly obtained by (1) .
The introduction of the last term in (1) 
IV. Results and Discussion
The * See footnote of Table 1 : f=Ref. [2] ; g = Ref. [16] ; h = Ref. [17] . Table 3 . Spectroscopic Parameters obtained for OC 33 S (in cm"')*. Although we could extend the measurements of the fundamental band of OCS up to J= 101, we could not improve the constants reported by Guelachvili [6] . For the other bands our constants are more precise than those of earlier work and some of them were newly determined.
Recently Bogey and Bauer [19] have measured the microwave spectra of OCS in highly excited vibrational states. Their constants for 11 '0 and 10°1 states of OCS and 10°0 state of OC 34 S are in very good agreement with the present data. The accuracy of the constants in these states determined in the present work is slightly better, because we have measured a large number of transitions with high J and analysed the data with the centrifugal distortion correction terms. In Table 4 we present the measured and calculated wave numbers for the ll'O-Ol'O band of OCS which are intended to be used together with Guelachvili's data [6] as calibration standards. Additional listings of the observed OCS spectra will be available from the authors upon request.
